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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the skew correction circuit which starts a skew 
correction circuit, especially amends the skew between the transmission lines of a parallel connected 
type transmission line. 

[0002] In information machines and equipment, such as a calculating machine and the exchange, in 
order to form a data link, the juxtaposition signal-line way is used. 

[0003] Moreover, in connection with the data transfer of improvement in the speed of the interface of 
information machines and equipment in recent years, and large-capacity-izing, the transmission line of 
an optical array link etc. is used as the transmission line. 

[0004] In the transmission line of an optical array link etc., the skew between the parallel transmission 
ways after changing into the electrical and electric equipment (gap) is made into a problem from light 
from the electrical and electric equipment at light. In the information machines and equipment using a 
parallel transmission way, since positive data transmission becomes impossible by the skew between 
parallel transmission ways, it is necessaiy to cancel the skew between transmission lines. 
[0005] 

[Description of the Prior Art] Conventionally, in order to decrease the skew between transmission lines, 
it is made to lessen manufacture dispersion, such as IC (integrated circuit) lens changed into the 
electrical and electric equipment from light and light, and a connector, as much as possible from the 
electrical and electric equipment on parallel transmission ways, such as an optical array link. 
[0006] Moreover, the clock dedicated line was prepared apart from the transmission line as another 
approach, the transmission signal of a transmission line was hit again with the clock signal transmitted 
by the clock dedicated line, and the skew was amended. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to have to make the conditions of 
manufacture management severe if the approach of decreasing the manufacture variation of each 
equipment, such as an optical/electrical converter, is used when it is going to decrease the skew between 
parallel transmission ways conventionally, the yield of equipment will fall. 

[0008] Moreover, the clock was transmitted with transmission data using the clock dedicated line, and 
by the approach of hitting data again with the transmitted clock and decreasing a skew, since the clock 
dedicated line other than the data transmission line was needed, there was a trouble of a system 
becoming expensive. 

[0009] This invention was made in view of the above-mentioned point, is an easy configuration and 
aims at offering the skew correction circuit which can amend the skew between parallel transmission 
ways. 
[0010] 

[Means for Solving the Problem] tjyrMii^ shows the principle block diagram of this invention. The 
detection means 2 detects the edge of one transmission signal from the edge which should serve as the 
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same timing of two or more transmission signals which transmit the parallel transmission way 1-1 - 1-n. 
[001 1] The amendment signal generation means 3 generates the amendment signal according to the 
period of the edge detected with the detection means 2. 

[00 1 2] The amendment mea ns 4 is synchronized with the amendment sig nal g enerated with^iiL 
amendment signal generatiQiTmeans 3 , and carries out the coincidence output of the ed ge of two or mo re 
of said transmission signals , respectively. 
[0013] 

[Function] One edge is detected, according to the timing of this detection edge, an amendment signal is 
generated, is synchronized with the amendment signal of generated 1, and the edge of a transmission 
signal is made in agreement from the edge which should be generated to the same timing among 
transmission signals. For this reason, the gap produced between edges can be made in agreement with 
the timing which synchronized with the amend mentsij^nal . 
[0014] 

[Example] !E)mwil^§^2i shows the block diagram of the 1st example of this invention, la-1 - 1 a-n shows 
an input-side transmission line among this drawing. Input-side transmission-line la-1 - 1 a-n is 
connected with output side transmission-line lb-1 - 1 b-n through the skew co rrection means 4. The 
skew correction means 4 consists of D flip-flop 4-1 corresponding to a transmission line 1 1-1 - 1 1-n - 4- 
n. 

[0015] Input-side transmission-line la-1 - 1 a-n is connected with the data input terminal D of D flip- 
flop 4-1 - 4-n, and output side transmission-line lb-1 - 1 b-n is connected with the output Q of D flip- 
flop 4-1 - 4-n. By supplying the same clock to the clock terminal of D flip-flop 4-1 - 4-n, the 
transmission signal of input-side transmission-line la-1 - 1 a-n is hit again, and it is outputted to output 
side transmission-hne lb-1 - 1 b-n, and considers as the configuration which takes the synchronization 
between each transmission-line 1 1-1 - 1 1-n. Input-side transmission-line la-1 - 1 a-n and output side 
transmission-line lb-1 - 1 b-n are connected to the detection means 2, The detec tionjneans^^^ 
EXOR gate 2a-l - 2 a-n and OR-gate 2b, input-side transmission-line la-1 and output side transmission- 
hne iCTlire connected To the input of EXOR gate 2a- 1, input-side transmission-line la-2 and output 
side transmission-line lb-2 are connected to the input of EXOR gate 2a-2, and input-side transmission- 
line 1 a-n and output side transmission-hne 1 b-n are similarly connected to the input of EXOR gate 2 a- 
n. It is the gate where an output becomes "L" spreading. EXOR gate 2a-l - 2 a-n - an input - mutual - 
etc. - it spreads - twisting - the time - an output - "H" - becoming - an input - mutual - etc. - 
When the signal of identitas transmission-line la-1, lb-l;la-2, and lb-2;l a-n and 1 b-n has change ("L" 
->"H", "H"-> "L"), an output serves as "H". 

[0016] The timing of the transmission signal of each transmission-line la-1-1 a-n is detectable with 
EXOR gate 2a-l -2 a-n. 

[0017] The output of EXOR gate 2a-l - 2 a-n is inputted into OR-gate 2b. The output which changed 
with OR-gate 2bs to the very first among the outputs of EXOR gate 2a-l - 2 a-n is detected. The output 
of OR-gate 2b is supplied to the amendment signal generation means 3. 

[0018] The amendment si gnal generation means 3 consist s of delay circuit 3a, NAND gate3b, frequency 
simplification circuit 3c, and limiter amplifier 3d. Delay circuit 3a comes to carry out series connection 
of inverter 3a- 1 of odd level, and 3 a-m (m; odd number). The output of OR-gate 2b is inputted through 
delay circuit 3a, while being inputted into direct NAND gate 3b. 

[0019] The trigger for which only the fixed time delay by delay circuit 3a was delayed by NAND gate 
3b is generated. The output of NAND gate 3b is supplied to frequency simplification circuit 3c. 
[0020] Frequency simplification circuit 3c is constituted by a filter, a tank circuit, the PLL (Phase 
Locked Loop) circuit, etc., and simplifies and outputs the frequency of the output trigger of NAND gate 
3b. The output of frequency simplification circuit 3c is supplied and pulse-signal -ized by limiter 
amplifier 3d. AJHrmterampHfier clock termma l of D flip-fl op 

4-ljprepared In^^^ transmission-line la-l-l angj^ ^ line 13-1 - 13-n) as a clo ck signal -Az. 

n. Therefore, in D flip-flop 4-1 - 4-n, the transmission signal of each input-side transmission-line la-1-1 
'a-n is hit again with the same clock, and it outputs from output side transmission-line lb-1 - 1 b-n. 
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[0021] Next, actuation of this example is explained with ggg^^^P . The transmission signal waveform 
diagram of input-side transmission-line la-1 - 1 a-n is shown in drawing 3 (A): In P-1, the transmission 
signal of input-side transmission-line la-1 and P-2 show the transmission signal of input-side 
transmission-line la-2, and P-n shows the transmission signal of input-side transmission-line 1 a-n. In a 
transmission signal P-1 and a transmission signal P-2, it is tau 1 . The gap has arise n. Moreover, in a 
transmission signal P-2 and transmission-signal P-n, it is tau 2. The^^p b^^^m^n. 
[0022] First, time of day tO If a transmission signal P-1 becomes "H" from "L", the output of EX0R2a-l 
will detect this, and as shown in drawing 3 ^ P-l', it will serve as "H" from "L." If the output of 
EX0R2a-l serves as "H" from "L", the output of OR-gate 2b will serve as "H" from "L", as similarly 
shown in drawing 3 P)a. if the output of OR-gate 2b becomes "H" from "L" - delay circuit 3a - time 
amount tau 1 only - it is delayed - having - time of day tl The output of delay circuit 3a is set to "L" 
from "H", as shown in drawing 3 (C) b. therefore, NAND gate 3b is shown in drawing 3 (C) c - as - 
time-of-day tO -tl Time amount tau 0 only - the trigger used as "L" is generated. 
[0023] The output trigger of NAND gate 3b is frequency simplification circuit 3 c, and acquires a 
sinusoidal signal as shown in drawing 3 (B-f. Limiter amplifier 3d, the output signal of frequency 
simplification circuit 3c is limited on the level of the one half of maximum amplitude, and the clock 
pulse signal which serves as '^H" from "L" at time of day tau 1 as shown in drawing 3 (B) is generated. 
[0024] A clock pulse signal is supplied to D flip-flop 4-1 - 4-n. At D flip-flop 4-1 - 4-n, the transmission 
signal P-1 of drawing 3 (A\ P-2 - P-N are hit again in the standup of a clock signal, as shown in 
drawing 3 (F^, it corresponds to the standup of transmission-signal **, and it is time of day tl. Output 
transmission-signal P-l" which starts is outputted, and transmission-signal P-2" which falls at time of 
day tl corresponding to falling of transmission-signal ** is outputted. Therefore, the standup of a 
transmission signal P-l and falling of a transmission signal P-2 which should synchronize can be made 
in agreement. In addition, it is tau 3 at this time. It separates and is tau 1 . It is necessary to set up greatly. 

[0025] Moreover, it is time of day t2 by the same actuation. It is time of day t3 about falling of a 
transmission signal P-l and the standup of transmission-signal P-n which should synchronize. It can be 
made in agreement. At this time, it shifts to the transmission signal P-l of transmission-signal P-n, and 
is tau 2. tau 3 It needs to be small. 

[0026] the transmission signal P-l which progressed most as mentioned above among the transmission 
signals of input-side transmission-line la-1 - 1-n according to this example - detecting - a transmission 
signal P-l - the gap tau 1 between transmission signals, and tau 2 The big amount tau 3 of delay only - 
the delayed clock is generated and all transmission signals are synchronized by hitting all the 
transmission signals P-l - P-n again with this clock. Since the slight gate can constitute a circuit from 
this example as shown in drawing 2 , skew correction becomes cheaply possible. 
[0027] D^ggyiapWl shows the circuitry Fig. of the 2nd example of this invention. The same sign is given 
to the same component among this drawing, and the explanation is omitted. 

[0028] In this example, it is what constituted the delay circuit which consists of odd inverter 3a- 1 - 3 a-n 
of drawing 2 from delay circuit 3e which consists of resistance R and a capacitor C, and the actuation 
becomes the same as that of the circuit of drawing 2 . However, according to this example, since it can 
constitute from resistance R and a capacitor C, delay circuit 3e can be constituted still more cheaply. 
[0029] aSBgSESgpjl shows the block block diagram of the 3rd example of this invention. The same sign is 
given to the same component as drawing 1 among this drawing, and the explanation is omitted. 
[0030] As for this example, the configuration of the detection means 2 and the amendment signal 
generation means 3 differs from the thing of the 1st example and the 2nd example. The detection means 
2 of this example consists of 2d of adder circuits adding the output of differential circuit 2c- 1 connected 
to each input transmission-line la-1-1 a-n - 2 c-n, and differential circuit 2c-l - 2 c-n. The circuitry Fig. 
of differential circuit 2c-l - 2 c-n is shown in^^^^gl Differential circuit 2c-l - 2 c-n is a capacitor 
C2 and connection R2, as shown in drawing 6 . It becomes and the edge of the transmission signal of 
input transmission-Hne la-1 - 1 a-n is detected. The circuitry Fig. of 2d of adder circuits is shown in 
^T^ i ^ iif! 0A 2d of adder circuits is resistance R3-1 - R3-n, R4, and an operational amplifier OPl . It 
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becomes, resistance R3-1 - R3-n **** - the output of differential circuit 2c-l - 2 c-n connects with the 
one pons - having - other pontes - operational amplifier OPl It connects with a non-inversed input 
terminal. 

[003 1] Operational amplifier OPl Resistance R4 Constituting the non-inversed amplifying circuit, the 
output of differential circuit 2c-l - 2 c-n is amplified and outputted. 

[0032] The output of 2d of adder circuits is inputted into the amendment signal generation means 3 as an 
output of the detection means 2. The amendment signal generation means 3 consists of rectifier-circuit 
3e, 3f of frequency simplification circuits, and 3g of limiter circuits. The circuitry Fig. of rectifier-circuit 
3e is shown in aramHpSI . Rectifier-circuit 3e is PNP transistor Ql and Q2. And resistance R5 and R6 
Becoming current Miller circuit 3e-l and NPN transistor Q3, and PNP transistor Q4 It becomes. 
[0033] Current Miller circuit 3e-l is PNP transistor Ql. The base and a collector, and PNP transistor Q2 
The base is connected and it is PNP transistor Ql. In an emitter, it is resistance R5. It minds and is PNP 
transistor Q2. In an emitter, it is resistance R6. It minds and a constant voltage Vcc is impressed, 
respectively. 

[0034] PNP transistor Ql A collector is NPN transistor Q3. It connects with a collector and is NPN 
transistor Q3. An emitter is PNP transistor Q4, It connects with an emitter and is NPN transistor Q3. An 
emitter and PNP transistor Q4 An input terminal TIN is connected at a node with an emitter. Output 
terminal TOUT PNP transistor Q4 A collector and PNP transistor Q2 It connects with a collector. NPN 
transistor Q3 PNP transistor Q4 Reference voltage Vvef is impressed to the base and it is NPN transistor 
Q3. And PNP transistor Q4 It responds to input voltage, and turns on and turns off. 
[0035] Rectifier-circuit 3e is a transistor Q3 at the time of a low level with input voltage lower than 
reference voltage. ON and transistor Q4 It becomes off and an output becomes high-level, and when 
[ when input voltage is higher than reference voltage ] high-level, it is a transistor Q3. OFF and 
transistor Q4 It becomes ON and an output becomes high-level, and when input voltage is equal to 
reference voltage, it is a transistor Q3 and Q4. Both, it is off and an output serves as a low level. 
[0036] The output of rectifier-circuit 3e is inputted into 3f of frequency simplification circuits. 3f of 
frequency simplification circuits outputs the sinusoidal signal according to the output pulse of rectifier- 
circuit 3e. The output sine wave signal of 3f of frequency simplification circuits is used as pulse shape 
by 3g of limiter circuits, and is supplied to the amendment means 4, and as mentioned above, the 
amendment means 4 hits the transmission signal of input-side transmission-line la-1 - 1 a-n again, and 
outputs it to output side transmission-line lb-1 - 1 b-n. 

[0037] Next, actuation is explained with idi?awinfi^9j l An input of a pulse signal as shown in input-side 
transmission-line la-1 - 1 a-n at drawing 9 (A) obtains an output as shown in drawing 9 (B) as an output 
of differential circuit 2c-l - 2 c-n. 

[0038] Next, the output of differential circuit 2c-l - 2 c-n as shown in drawing 9 (B) is added by 2d of 
adder circuits, and serves as a signal as shown in drawing 9 (C). It is rectified by rectifier-circuit 3e and 
the output of 2d of adder circuits shown in drawing 9 (C) is made into a signal as shown in drawing 9 
(D). 3f of frequency simplification circuits generates the sinusoidal signal of the frequency according to 
a signal as are shown in drawing 9 (B) and shown in drawing 9 (D) corresponding to the edge of the 
input pulse signal of drawing 9 (A). Let the sinusoidal signal shown in drawing 9 (E) generated in 3f of 
frequency simplification circuits be the pulse signal shown in drawing 9 (F) by 3g of emitter circuits. 
drawing 9 - (- E -) - being shown - a pulse signal - amendment - a means - four - constituting - a 
D flip-flop ~ four - one - four - n - clocked into - supplying ~ having - drawing 9 - (~ F ~) - being 
shown - a pulse signal - a standup - an input side ~ a transmission signal ~ P - one - P-n - hitting 
again - drawing 9 - (- G -) - being shown - as - transmission - a pulse - P - one - " - P-n - " - 
generating - output side transmission-line lb-1 - 1 b-n - outputting . The same effectiveness as the 1st 
and 2nd example is acquired by the above. 
[0039] 

[Effect of the Invention] Since the skew between two or more transmission lines can be aniended like 
**** according to this invention, without using the clock signal of dedication etc., it has the features that 
an amendment circuit is cheaply realizable with an easy configuration etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A detection means to detect the edge of one transmission signal from the edge which should 
serve as the same timing of two or more transmission signals which transmit a parallel transmission way 
(1-1 - 1-n) (2), An amendment signal generation means to generate the amendment signal according to 
the period of the edge detected with this detection means (2) (3), The skew correction circuit 
characterized by having an amendment means (4) to make it synchronize with the amendment signal 
generated with said amendment signal generation means (3), and to carry out the coincidence output of 
the edge of two or more of said transmission signals, respectively. 

[Claim 2] Said detection means (2) is a skew correction circuit according to claim 1 characterized by 

detecting the edge first generated among the edges which should serve as the same timing of the 

transmission signals of each transmission line of said parallel transmission way (1-1 - 1-n). 

[Claim 3] Said amendment signal generation means (3) is a skew correction circuit according to claim 1 

or 2 characterized by having the delay circuit which delays said amendment signal. 

[Claim 4] Said amendment means (4) is [ claim 1 characterized by constituting from a flip-flop which 

made said transmission signal the data input and made said amendment signal clocked into thru/or ] a 

skew correction circuit given in any 1 term among 3. 



[Translation done] 
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igifg, PLL (Phase Locked Loop) lalK^lCi Ofil^^ 
NANDy-h3b<7)ai:ftb'JX^'«OrajS8fc5-*- 

^bLTiU;'!^!.. Jfj8^#-'fklHl»3 c<oa5:>Jli'J 5 30 
:?ry7-3dttt»&$tl, AVPXft#^l:$ni.. 'J5-y 

SiSKl a-1-1 a-n (giUKl 3-1-1 3-n) IzmH 
/o*i;t D7 y •yr7n •yr4 -l~4-n<7)^'n /^ig^-lC 

Ji*A:^ffl!JfE)S!Sl a-1-1 a-n(?)fraMfl#2:l^-«0^' 
Ofl*)!!^. \ii:fjmmKl b-l-l b-nj: 

[002 1 ] mzm3 bmzi^m^m(n9mi:mm-r 

S . 03 ( A ) {ZXljmQ:mS% 1 a-l~ 1 a-ncOgj^ffi 40 

^jsjga^ jp-t. p - 1 iixfsmsm i a-K^eaism 

-f. P-2{iA:Jjffl!H5jlig51 a-2fOfE)Mm^. P-nti 
A:'JiH»IIKl a-n<7)feiMfi-?S:S^-r. ei*(i-f-P- 1 

(002 21 ^-f, l^ato T1raMfI-fP-l** "L" 
ii>t, "H" tc^&i. EXOR2a-ltf0t±i::>){i;ix$'«! 
tbU. 03 (B) P-r (C^-rJ:atC "L" i}^^ 

"H" t^rS. EXOR2a-loai:'l**" "L" fr^h 50 
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"H" t^j:ltORy-h2h(Oiii:Mimmi,zm3 
(C) alw^K-ti^tC "L" A>^> "H" t^j:h, OR^ 
-b2b<0aj:^*« "L" "H" {c5rSfcaSigK3 

(7)aiWi03 (C) btC^1-J;-ptC "H" *>^> "L" t 
'Sri.. t*oT. NANDy-h3btil3 (C) ctCS^ 

[00231 NANDy-h3bcoaJ:>lh'J;yf±i3jSIS 
*-^blHlB3cfs 03 (D) CS^-tJ:3«riE^fi# 
^ttl.. U5-y:?Ty7'3d(ijgjfta#--(l:[HlK3c(50 
ai:']m^Srjfc*:*S1io^^coi-^;l.-cy 5 7 M.. 133 

(B) iZTH-rXoizmir^iT "L" "H" t^j:^ 

[0024 ] ^'D"/7AVl'X^#(iD7'J ■y7'70-y7" 
4-l~4-n(Cft|&Sni). D7'J 7T7 0 77'4-1~4 
-n-C(i03 (A)C7M5i*ft^P-l. P-2-P-N$- 
^'O7:7ft-fc04*>±*<0tt7-'biIL, 03 (F) IC^ 

i^±**sai^)e)£«#p-i" *«ai^)$fi, fraMft-f 

^P-2" S:aJ:'i-ri>. IsiSSI-^^fEjMfi^P 
- 1 <7y±ib±.tfi "9 b - 2 coifeT*^ 0 Sr-a 

[ 0 0 2 5 ] ity-c, i«i«^riif^{c=t mnti x-nmt 

ei*fi^ P - 1 <n-SL%T1fi 0 1 fsisii-^ P - n «A 

b t . fEiM<i#p - n p - 1 \,zmhi^T 

[0026 3 KLhoi: -5 J;ti(f , A:>iffl!ie 

jM85 1 a-l- 1 -ncrM.WE^<r>o hmVMA.fz\m^^ 
P - 1 ^l^tHL. {Ej*fi^P- 1 ^^SMfi^Somr 

4jSL. :i<r>9xn'y9^zX^-t^x<r>{mi&nP-\- 
P - n SrtT*>S-rc: t J: Ot^T^OfEiMffl-f SrlUfflS 
■^ti^l.. *ieiifi^jr«l2l2t5^-rj:3t*5-f*^^:y- 

[00271 ll4J4*l6afl<om2<0||jSHWcOiaK«jatia 

[0028] 2|silSim'{4ia2i7)^il(7)^ yA-:? 3 
a-1-3 a-nj: 0=5rS3ijill)KSrattaR&tX3yryi»- 
C J: '9^&S®[I1S83 eX-flilSLfcttO-t', -?-«0i)m4 
l2l2<Ol2l88i:|s)-i::5:S. fztiL, ^^mm^zltHi. 
aSHIKS e {SfitSRSl^ayryifCit-ttf^iaT^ 

[ 0 0 2 9 1 H 5 t4*i%BfliO^ 3 ^Sfe^Jtoy o 7 filfifc 
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[0030] ^niiMiim 1 mmm. m 2mm<oiy<7) 

*»j!ifi?i|C0eia3#g2(i#A:>7f5]^S8l a-l-l a 
-\-2c-n(D\ii:fji:tmrthimm^2diy)^j:l. 0 

6izm^mmc-\-'2 c-ucommmi^t, m 

W2 c-l->-2c-n(±ll6(C^-tJ:dfc3yTyi>- 

m^m^:ysit. mm2(nmm3-\ -Rs-n . 

t{±-?-<0-|gfc«S^^ig582 c-1-2 c-n<oai:rt*^«ig!§ 

[003 1 1 t'^ryyo pi immR* tMz^m^ 

[0032] imm^2 d<r)tii:htmtii^m(0\ii:ht 
txmsEm^^&^mizx-fj^tii. miEm^±&i^ 

w3gx'o^j:h. m8i,z&w.mme(r>mmmmm^ 

g5rill]S63e{±PNPh9yv;^^'Qi . Qz R 
X/miRi . Re J:0^rl)XfW'yb59-Il]8§3e-ifc 
NPNh5>'vX^'Q3 , PNPh9V>'';^^'Q4 tX 

[0033J ;«U'yh55-llISI3e-U4PNPh9V 

i/'X^'Qi fiO'<-xaiX3^^?5'i: PNP h^Vi^X^' 

xS /^'tctiffitSRs i-ftlX. tfz. PNPb^yv 
;^^'Q2 tOx5>y^'{c{ifiln:R6 Sr^LT^UIVcc** 

[00341 PNP h7y>''X:?'Qi OnU-^'^'iJNP 
Nh^yi^'X^-Qs <n:2V9 9\,ZW^^1X. NPNb7 
yv;:?,^'Q3 «OXS •y^'JiPNP h^yvX^'Qi (7)X 
5>y^'t«S^Stl. NPNh^yxX^'Qa cOX$-y:? 
i:PNPh7V>'':^^Q4 <r)x.%v^t<^nMzKy) 
m^T I w ni. . tH:>3 ^^To UT p N p h 7 y 

v;?.:5'Q4 tf03W^':5'&yPNPh9yvX:5'Q2 C03 
\^9 9>,Zim^i\.h> NPNh^yvA:7Q3 tPNP 

[00351 SaiaK 3 e liA:^jmJE**a2P«EJ: •)« 

7yx;^^'Q3 , Q4 mz7t7X. al:^J^i^-K/^i: 
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[0036] S-<SI5I!83 e<7)tii:hiimm^-imm 

tizx:h^jxh. mm-itms fimmme 

<^iiits^vuxizmtt^iE^mm^i:a^ii^h. 

, -itm 3 f cr,tii:hlEm.mmi >J S hiss 3 g J: 

S4(ima!t7t i o(CA::'jWf5jiK l a-l- 1 a-nOf5 
^tT^itL-cai:/]ffl!)ejllKl b-1-1 b-ncai:>3 

10 [ 0 0 3 7 1 <Kt . 0 9 1 *tt&ff Ir^B^-r S . A:^3ffll 
fEjMKl a-l~l a-n(Cl29 ( A ) tC^t J: 0=S:>'^V^X 

<l^*«A:'3$ni.i:. «^>IIlfi52c-i'-2c-n(^ai:'3t 

(B) t^J;9=5:tti:^)3&«#<^ni.. 
[0038] mzm9 ( B ) t^^-r J; d=$r{R^IIlS82 c 
-l-2c-n<7)tiJ:;](iJp»|51Jf&2dCJ;0JD»:$fls 09 

(c) (c^f J;o^ii#t^l.. 09 (C) t^-rjn* 
IilK2d«7){i}:ft{iScS|DiSS3e(cJ:0SSSSit. 09 
( D ) (CTF-r J; 0 KciM^t . miij*-(tl5l8l3 

fi±09 (B) l,Zm'rioizm9 (A) cOA^J^N'/l'Xfl 
20 #<ox .y i/tc^JE L^v:0 9 ( D ) iZTFctX o ^rft-ttJC 

3 f -C4fi£$ii^v:09 ( E ) iZTjitimm^ii^ i -y 

i?igi?83 sizx 009 ( F ) izTf^-r^vuxm^t^ti 

09 (E) {C^-f-/NVl'^ft^(ifflIE*S4 5rffi^■t 
& D 7 'J y T7 P -y r 4 -1-4 -nCT) :? Q y A:^ i,zm^ 
^ii. 09 (F) iz^-rvNVi^xfi^<;oir*.±*^'0t'A^3 
ffliHHi!Sfi#P-l~P-nS:ff^iIU-Cs 09 (G) 
J:d^fSM>'t;l-XP-l" -P-n" ^^i-XtHfjmii^ 

ssib-i~i b-ntcai:'j-ri>. a±.^zxmi. mm 
30 mmtm^j:mmhtit, 

[0039] 

[|gB3<7>^«l ±Kg<7)^ra<. :^^mzxm. mco^ 

[0ffiOjS#5rliiBB] 

[01 ] *^B^WiSS«JK0T*>l.. 

[02] *^BB«o^ 1 iiM0^oini?&fli«0-C'$>i. . 

[03 1 :^^m<^m 1 llte0II<7)i!jfmi^0T-J>S. 

40 [ 04 ] :^%m<7)m 2 mmm^^Km^x-hi . 

[051 *?6BBcom 3 IIM0'lcOlIIKmfft0T-$> S . 
[06 1 *»HB<O||3||l5lffl<7)li84J-iniK«OlllSSfi|jiK0T' 

[07 1 *|&HB<O^3l|]5tMiOjDWSiOIllKffifi£0rj) 

I.. 

[081 *^B^<om3IIMfi^<^SjjgI1188<Ol2]Sg«Bl0T 

[09] :^m<^m3m^m«imMmThi>, 

50 1-1- l-n 
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